Role of neovasculature and vascular permeability on the tumor retention of photodynamic agents.
A variety of photodynamic sensitizers (chloroaluminum sulfonated phthalocyanine, tetraphenyl porphine sulfonate, mono-L-aspartyl chlorin e6, Photofrin, chlorin e6, and Uroporphyrin dihydrochloride I) were characterized by their ability to be retained in EMT-6 tumors growing in BALB/c mice. Two properties uniquely associated with tumors, proliferating neovasculature and vascular permeability, were tested for their relative importance in retaining the photosensitizer. A chick embryo model was used to compare photosensitizer uptake/retention in proliferating and nonproliferating neovasculature with retention in proliferating nonvascular tissue. Our results provide evidence that photosensitizers which are preferentially retained by tumors have a selective affinity for proliferating neovasculature. The chloroaluminum sulfonated phthalocyanine and tetraphenyl porphine sulfonate compounds possess the greatest affinity for proliferating neovasculature relative to nonvascular tissue, while the phthalocyanine has the largest tumor/normal differential in vivo of all the photosensitizers tested. Chlorin e6 and uroporphyrin dihydrochloride I were the only photosensitizers which were not retained in greater amounts by tumor tissues relative to normal tissues. Using a delayed-type hypersensitivity reaction, extended and constant vascular permeability was induced in BALB/c mice. Vascular permeability was quantitated by Evans blue extraction from the delayed-type hypersensitivity sites. Interestingly, leaky vessels alone did not result in photosensitizer retention, as seen with tumors. These data demonstrate that tumor-retained photosensitizers possess a selective affinity for proliferating neovasculature and that vascular permeability alone is not sufficient to retain these sensitizers.